Compression of cartilage results in differential effects on biosynthetic pathways for aggrecan, link protein, and hyaluronan.
The differential effects of static compression and recovery from compression on biosynthesis and biosynthetic pathways of aggrecan, link protein, and hyaluronan were assessed. During compression, biosynthesis of aggrecan and link protein were inhibited to approximately 25 and approximately 40%, respectively, of free-swelling control levels. In marked contrast, hyaluronan synthesis was unaffected by static compression. After release from 12-h 50% static compression, aggrecan synthesis remained inhibited for up to 2.5 days; however, link protein synthesis completely recovered to free-swelling control levels within 8 h after release. Hyaluronan synthesis remained at control levels after release of compression. During compression, aggrecan core protein pool size was decreased, whereas the rate of processing into the proteoglycan form remained essentially the same as in free swelling control tissue. Four hours after release from compression, aggrecan core protein pool size remained small and the rate of intracellular processing of aggrecan had become slower than that of free swelling control tissue. Due to the altered core-protein processing kinetics, fewer but longer chondroitin sulfate chains were added to the core proteins. Sulfation was not markedly altered. The differential effects of static compression and release on the biosynthesis of aggrecan, link protein, and hyaluronan are similar to the changes in the biosynthetic pathways that are affected in response to IL-1 treatment, suggesting that the response to static compression is not a general inhibition of cellular activity, but appears to be part of a specific transduction mechanism.